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(57) A positional information management system 
according to the present invention comprises: a card 
carried by a user in a hotel and having a tag IC for storing 
a tag ID; a plurality of detectors each having a detector 
ID and being installed in the hotel, for detecting the tag 
ID via transmittance from the tag IC, the tag ID and the 
detector ID being transmitted; recording device for re- 
cording a pair of the tag ID and the detector ID, and a 
time at which the detector has detected; and positional 
information management device including the recording 
device, for managing positional information of the user, 
base on the pair and the time. Positional information of 
the users in the hotel or in the various hotel facilities can 
be obtained by the present invention. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] The present invention relates to a positional in- 
formation management system in a hotel, whereby, in 
hotels or various facilities that are provided in hotels, it 
is possible to ascertain and manage the location of a 
user. 

Related Background Art 

[0002] Technology involving the use of magnetic 
cards or IC cards in hotels and related facilities has pre- 
viously been proposed. For example, a system has 
been proposed in which a card key is employed instead 
of a mechanical key as the key of a guest room and a 
system has been proposed in which settlement of charg- 
es for use is performed using a card. It has also been 
proposed to simplify management of customers, guest 
rooms, facilities or office work by giving a noncontact IC 
card a booking function for facilities of various types and/ 
or a function of service point management. Such man- 
agement of hotel business or related facilities is pro- 
posed in for example Laid-open Japanese Patent Appli- 
cation No. 2000-357272. 

[0003] Intheconventional system, individual process- 
es such as for example opening/closing of locks, settle- 
ment of charges for use, booking, or service point man- 
agement are managed in management of for example 
customers, guest rooms, facilities or offices. In the con- 
ventional system, information regarding the movement 
of users within hotels and the various facilities is not ac- 
quired. In the conventional system, information regard- 
ing the user's utilization of the various facilities provided 
by hotels is not acquired. 

[0004] In order to increase the efficiency of utilization 
of hotels and the various facilities thereof, to increase 
customers' convenience, and to improve security of ho- 
tels and the various facilities thereof, it is necessary to 
know how users are moving within the hotel and the fa- 
cilities. 

[0005] I n conventional systems, since management is 
merely performed treating each process as a unit, there 
is the problem that even if improvement in efficiency of 
the individual processes is sought, it is not possible to 
perform integrated management including for example 
the history of movement of users in the hotel or related 
facilities as a whole. 

[0006] Accordingly, an object of the present invention 
is to solve the problems described above and to ascer- 
tain positional information of users in a hotel or the var- 
ious facilities provided by a hotel. 



SUMMARY OF THE INVENTION 

[0007] According to the present invention, users carry 
a card having a tag ID and detectors that detect this tag 

5 ID are installed at various locations in the hotel orfacility. 
The location of the user is detected and recorded by de- 
tecting the tag ID by means of these detectors. The po- 
sitional information of the user in the hotel or the various 
facilities provided by the hotel can thereby be ascer- 

10 tained. 

[0008] The user includes not only customers but also 
employees of the hotel or facility. By knowing customer 
movement history regarding when the customers use 
hotel facilities and what kind of hotel facilities they use, 
15 it is possible to adaptively manage hotel work taking into 
account customer trends and intentions. Also, by know- 
ing the movement history of staff members, it is possible 
to adaptively manage the disposition of the staff mem- 
bers and/or the staff members themselves. In addition, 
20 the security of the hotel or facility can be improved by 
utilizing movement history regarding customers and 
staff members. Herein below, when "within the hotel" is 
referred to, it is intended to include "within the facilities 
provided by the hotel". 
25 [0009] The positional information management sys- 
tem according to the present invention can be applied 
for example in regard to movement history as to how a 
specific user is moving, in regard to movement history 
as to how users are moving in a specific location, in re- 
30 gard to searching to ascertain where a specified user is 
in the hotel orfacility, in regard to the provision of serv- 
ices in respect of customers within the hotel or facility, 
or in regard to ascertaining whether a user is in a spec- 
ified area within the hotel orfacility. 
35 [0010] A positional information management system 
according to the present invention consists in a system 
for managing positional information of users in a hotel, 
comprising a card carried by a user in a hotel and having 
a tag IC for storing a tag ID; a plurality of detectors each 
40 having a detector ID and being installed in the hotel, for 
detecting the tag ID via transmittance from the tag IC, 
the tag ID and the detector ID being transmitted; record- 
ing means for recording a pair of the tag ID and the de- 
tector ID, and a time at which the detector has detected; 
45 and positional information management means includ- 
ing the recording means, for managing positional infor- 
mation of the user, base on the pair and the time. 
[0011] The each card has a tag IC in which a tag ID 
is recorded. By establishing a one-to-one correspond- 
so ence of this tag ID and the card, the card itself can be 
identified by means of the tag ID and, furthermore, the 
user carrying this card can be identified. 
[0012] The detector constitutes detection means that 
detects the tag ID recorded on the tag IC via transmit- 
55 tance from the tag IC. The detectors are provided with 
a detector ID that is individually allocated and are in- 
stalled at various locations in the hotel or in the various 
facilities of the hotel. The detectors send the detected 
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tag ID together with its detector ID to positional informa- 
tion management means. 

[0013] The recording means records the tag ID and 
the detector ID sent from the detectors as a pair, togeth- 
er with the detection time. The positional information 5 
management means is provided with recording means 
as described above and manages the positional infor- 
mation of users in accordance with the tag ID, the de- 
tector ID and the detection time. 
[0014] In a first mode of use of the present invention, 
the movement history of users is managed. In this mode, 
the positional information management means detects 
the movement history of a user carrying a card within 
the hotel by identifying the user from the tag ID of the 
card recorded in the recording means, identifies the lo- 
cation of the user carrying the card from the location of 
the detector from the detector ID and identifies the time 
from the detection time. 

[0015] The users include hotel customers and hotel 
staff members; the movement history of customers and 
the movement history of staff members are separately 
managed using the tag IDs. 

[0016] In a second mode of use of the present inven- 
tion, the movement history of users in a specific range 
is managed. In this mode, the positional information 
management means detects the movement history of 
users within the hotel from the specific range that has 
been set as the range of detection of each detector ID 
and the user identified by the tag ID detected in this spe- 
cific range. In this mode, it is possible to ascertain the 
state of utilization of a specific range (facility or the like) 
in the hotel. 

[0017] The users may be identified as hotel custom- 
ers or hotel staff members and whether the users are 
customers or staff members can be distinguished from 
the tag ID, making it possible to manage the movement 
history of customers and the movement history of staff 
members separately. 

[0018] In a third mode of use of the present invention, 
searching for users is managed. In this mode, the posi- 
tional information management means detects the de- 
tector ID which constitutes a pair with the tag ID corre- 
sponding to the user that is being searched for based 
on pairs of the tag IDs and the detector IDs recorded by 
the recording means, and is thereby able to find the lo- 
cation of the user in the hotel from the location of the 
detector having the detector ID that has thus been de- 
tected. 

[0019] The positional information management sys- 
tem further comprises a terminal that is connected with 
the positional information management means. As this 
terminal, a front desk terminal or a card terminal could 
be employed. A front desk terminal means a terminal 
that is provided at the front desk of the hotel and a card 
terminal means a terminal that is provided within the ho- 
tel or facilities thereof. These terminals detects the tag 
ID via transmittance from the tag IC of the card and re- 
quests the positional information management means 



to search for a user (a user himself or another user) 
based on the tag ID. The positional information manage- 
ment means searches for the locations of the user (the 
user himself or another user) within the hotel based on 
the tag ID that is input (read) at the terminal, and sends 
this positional information to the terminal. 
[0020] The correspondence relationship between the 
name of the user and the tag ID of the card that is carried 
by the user is recorded in the recording means; the po- 
sitional information management means can find thetag 
ID from the name of the user that is being searched for 
and a search can also be conducted at the terminal for 
the location of the user in the hotel based on the name 
of the user. 

[0021] In a fourth mode of use of the present inven- 
tion, services provided by the hotel are managed. In this 
mode, the positional information management system 
further comprises service management means for 
matching services provided to customers who are us- 
ers. 

[0022] The service management means sends the 
tag ID of the card carried by a customer to the positional 
information management means. The positional infor- 
mation management means detects the detector ID that 
constitutes a pair with thetag ID, and sends information 
as to the location of the detector corresponding to the 
detector ID to the service management means. It should 
be noted that, when information regarding the location 
of the detector that has the detector ID that forms a pair 
with the tag ID is sent to the service management 
means, this "information regarding the location" is 
termed "positional information". The service manage- 
ment means can thereby manage the services that are 
provided to the customers by using the positional infor- 
mation of customers. 

[0023] Also, the service management means sends 
the tag ID of the card that is carried by a staff member 
who is a user to the positional information management 
means. The positional information management means 
then detects the detector ID that constitutes a pair with 
the tag ID and sends the location of the detector corre- 
sponding to the detector ID to the service management 
means. In this way, the service management means can 
manage the services that are provided to customers by 
using the positional information of staff members. 
[0024] , In a fifth mode of use of the present invention, 
the presence or absence of users in a specific region 
within the hotel is managed. In this mode, the positional 
information management means establishes an area 
defined by at least one detector ID. The positional infor- 
mation management means then detects the detector 
ID that constitutes a pair with the detected tag ID based 
on the pairs of tag IDs and detector IDs recorded by the 
recording means. In addition, the positional information 
management means determines whether or not the user 
who carries the detected tag ID is present in the area, 
by comparing the detected detector ID with the detector 
ID that defines the area. 
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[0025] Thus, by establishing the area as a restricted 
area, if it is determined that a user who is not approved 
is present in the restricted area, security management 
can be conducted by generating an alarm or by setting 
a flag in the recording means. 5 
[0026] It should be noted that the present invention 
could be embodied in the form of a system, in the form 
of a program for implementing the system, or in the form 
of a recording medium on which this program is record- 
ed. 

[0027] It should be noted that the card to which the 
present invention is applied could also be utilized for ex- 
ample as a card of the type referred to as a house card. 
A house card comprises functions such as the function 
of a key for opening and closing the locks of guest rooms « 
of the hotel or a function of performing settlement 
processing by recording the state of utilization of hotel 
facilities. 

[0028] The present invention will be more fully under- 
stood from the detailed description given herein below 20 
and the accompanying drawings, which are given by 
way of illustration only and are not to be considered as 
limiting the present invention. 
[0029] Further scope of applicability of the present in- 
vention will become apparent from the detailed descrip- 25 
tion given hereinafter. However, it should be understood 
that the detailed description and specific examples, 
while indicating preferred embodiments of the invention, 
are given by way of illustration only, since various 
changes and modifications within the spirit and scope so 
of the invention will be apparent to those skilled in the 
art from this detailed description. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0030] 



35 



Figure 1 is a block diagram given in explanation of 
a positional information management system ac- 
cording to the present invention; 40 
Figure 2 is a diagram given in explanation of a more 
detailed example of the construction of a positional 
information management system according to the 
present invention; 

Figure 3 is a diagram of operating condition given 45 
in explanation of the operation of a positional infor- 
mation management system according to the 
present invention; 

Figure 4A is a signal diagram (formation timing sig- 
nal) given in explanation of how signals are ex- so 
changed between a tag IC and a detector; 
Figure 4B is a signal diagram (signals exchanged 
by detector P- 001 : transmission signal disconnec- 
tion) given in explanation of how signals are ex- 
changed between a tag IC and a detector; 55 
Figure 4C is a signal diagram (signals exchanged 
by detector P- 002: transmission signal disconnec- 
tion) given in explanation of how signals are ex- 



changed between a tag IC and a detector; 
Figure 4D is a signal diagram (data collection sig- 
nal) given in explanation of how signals are ex- 
changed between a tag IC and a detector; 
Figure 4E is a signal diagram (signals exchanged 
by detector P- 001 : transmission signal continua- 
tion) given in explanation of how signals are ex- 
changed between a tag IC and a detector; 
Figure 4F is a signal diagram (signals exchanged 
by detector P- 002: transmission signal continua- 
tion) given in explanation of how signals are ex- 
changed between a tag IC and a detector; 
Figure 5 is a view showing in tabular form an exam- 
ple of an information mode using a positional infor- 
mation management system according to the 
present invention; 

Figure 6 is an example of data collected by a posi- 
tional information management system according 
to the present invention; 

Figure 7A is an example of correspondence data 
showing the correspondence relationship of tag ID 
and guest room No. in a positional information man- 
agement system according to the present invention; 
Figure 7B is an example of correspondence data 
showing the correspondence relationship of tag ID 
and staff No. in a positional information manage- 
ment system according to the present invention; 
Figure 8 is an example of positional information of 
a customer used in a positional information man- 
agement system according to the present invention; 
Figure 9 is an example of positional information of 
a staff member used in a positional information 
management system according to the present in- 
vention; 

Figure 10 is an example of movement history of a 
user at a specified location used in a positional in- 
formation management system according to the 
present invention; 

Figure 11 is an example of use history information 
of cards used in a positional information manage- 
ment system according to the present invention; 
Figure 12 is an example of restricted area data; 
Figure 13 is a diagram of operational condition giv- 
en in explanation of searching for a customer using 
a positional information management system ac- 
cording to the present invention; 
Figure 14 is an example of data provided by a po- 
sitional information management system hotel 
server according to the present invention; 
Figure 15 is a diagram of operational condition giv- 
en in explanation of searching for a customer using 
a positional information management system ac- 
cording to the present invention; 
Figure 16 is a diagram of operational condition giv- 
en in explanation of service provision using posi- 
tional information in a positional information man- 
agement system according to the present invention; 
Figure 1 7 is an example of the display of movement 
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history in a positional information management sys- 
tem according to the present invention; and 
Figure 1 8 is a diagram of operational condition giv- 
en in explanation of card recovery processing in a 
positional information management system accord- 5 
ing to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0031] Embodiments of the present invention are de- 
scribed in detail below with reference to the drawings. 
Figure 1 is a diagram given in explanation of an outline 
of a positional information management system accord- 
ing to the present invention. In Figure 1 , a positional in- 
formation management system 1 comprises cards 2 (2A 
to 2C), tag ICs 3 (3A to 3C), detectors 4 (4A to 4C) and 
a positional information management server 5. 
[0032] Cards 2 (2A to 2C) respectively comprise tag 
ICs 3 (3A to 3C) in which is respectively set an individual 
tag ID and are carried by each user. Detectors 4 (4A to 
4C) have respective individual detector IDs and ex- 
change signals with the tag ICs 3 (3A to 3C) and can 
thereby read the tag ID that is set in a tag IC3 (3A to 
3C). These detectors 4 (4A to 4C) are installed at vari- 
ous locations in the hotel or facility. 
[0033] A tag ID as employed in the present invention 
performs exchange of signals with a tag IC by utilizing 
for example electromagnetic induction of a coil. A de- 
tector comprises a transmitter that transmits a carrier 
wave and a demodulator that demodulates the re- 
sponse signal (response wave) that is emitted from a 
tag IC in response to the transmitted carrier wave. The 
coil of a tag IC comprises a modulator that modulates 
with the tag ID the response wave induced by the carrier 
wave. The tag IC of a card returns to the detector a tag 
ID in response to the carrier wave of a read signal trans- 
mitted from the detector. 

[0034] This tag IC may be formed in the shape of a 
sheet and may also be manufactured by a printing tech- 
nique. 

[0035] Detectors 4 (4A to 4C) are connected with the 
positional information management server 5 by for ex- 
ample an internal LAN and transmit the detected tag ID, 
together with the detector ID with which each detector 
4 is provided, to the positional information management 
server (positional information management means) 5. A 
positional information management device 5a of the po- 
sitional information management server 5 receives the 
tag ID and the detector ID transmitted from the detector 
4 (4A to 4C) and defines this tag ID and the detector ID 
as a pair, which itthen records in a positional information 
database (recording means) 5b together with the detec- 
tion time. This tag ID can specify the user who is carrying 
the card 2, by specifying this tag ID. Also, by specifying 
the detector ID, the location where the detector 4 is in- 
stalled in the hotel can be specified. Also, the time-point 
information can specify the time point at which the card 



2 was present (or passed) the vicinity where the detector 
4 is installed. Positional information of the user carrying 
the card can therefore be acquired by means of this tag 
ID, detector ID and time-point information. 
[0036] The tag ID, detector ID and time-point informa- 
tion recorded in the positional information database 5b 
can be read by requesting positional information using 
for example the tag ID information, from a terminal 40 
connected with the positional information management 
server 5. 

[0037] Also, if the user is a customer, customer posi- 
tional information can be acquired from the positional 
information recorded in the positional information data- 
base 5b. In addition, this customer positional informa- 
tion can be utilized for example to investigate the fre- 
quency of use of various facilities, in security measures 
and in safety measures for emergency situations. Also, 
if the user is a staff member of the hotel or facility, staff 
positional information can be acquired. In addition, 
these items of positional information can be utilized in 
for example security measures or staff disposition man- 
agement. 

[0038] It should be noted that although, for purposes 
of explanation, an example is illustrated in Figure 1 in 
which there are three cards 2 and tag ICs 3, there could 
be any required plurality of these, in accordance with 
the number of users using the hotel or facility. Also, re- 
garding the detectors 4, although, for purposes of ex- 
planation, an example in which there are three detectors 
is illustrated in Figure 1 , any desired plurality of detec- 
tors could be employed in accordance with the size of 
the hotel or facility or range or accuracy of the detectors. 
[0039] Figure 2 is a diagram given for purposes of ex- 
planation of an example of a more detailed layout of a 
positional information management system 1 according 
to the present invention. 

[0040] In Figure 2, just as in the case of the layout 
example of Figure 1 , the positional information manage- 
ment system 1 comprises cards 2, tag ICs 3, detectors 
4 (4A to 4M) and a positional information management 
server 5. In addition, various servers such as a hotel 
server 6, house card server 7, service server (service 
management means) 8, intranet server 9, games server 
1 0, multimedia server 1 1 or totalizing/analysis server 1 2 
may be connected to the positional information manage- 
ment system 1 by means of a network such as an inter- 
nal LAN. 

[0041] The hotel server 6 is a server that performs 
overall management of hotel tasks typically performed 
by a hotel. The house card server 7 is a server that per- 
forms individual account management in the hotel when 
a customer employs a house card that performs pay- 
ment processing by a deposit system to use the hotel 
or the various facilities (gaming facilities such as casinos 
or restaurants) with which the hotel is provided. 
[0042] The service server 8 is a server that handles 
booking and issue of tickets for shows or events con- 
ducted in the hotel or facilities. The intranet server 9 is 
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a server that manages a casino or games by means of 
an intranet within the hotel. The game server 10 is a 
server that performs management of deposits proc- 
essed in gaming facilities. The multimedia server 11 is 
a server for on-demand use of video information in the 
guest rooms. Also, the totalizing/analysis server 1 2 is a 
server that performs flow management of the movement 
of customers, or staff members' disposition manage- 
ment, using positional information acquired by the posi- 
tional information management server 5. 
[0043] The cards 2 are provided with tag ICs 3 in 
which are respectively set individual tag IDs, so that a 
card 2 can be identified from this tag ID. In addition, a 
user can be identified from the correspondence relation- 
ship between cards 2 and users. 
[0044] The detectors 4 are installed in various loca- 
tions of the hotel and facilities. For example, detectors 
4A to 4C are installed in guest rooms 32A to 32C, a de- 
tector 4D is installed at the front desk 31 , detectors 4E 
to 4F are installed in an amusement facility 33, detectors 
4G to 4H are installed in the restaurant 34, detectors 41 
to 4J are installed at the bar 35, detectors 4K to 4L are 
installed at various other locations 36 within the hotel, 
and a detector 4M is installed in a restricted area 37 that 
is set up within the hotel. 

[0045] Respective individual detector IDs are set for 
the detectors 4 and are managed together with the po- 
sitional information as to where the detectors 4 are pro- 
vided. A database whereby the detector IDs and the lo- 
cations of installation of detectors 4 having these detec- 
tor IDs are associated is stored in the positional infor- 
mation database 5b described above. It is thereby pos- 
sible to ascertain location within the hotel or facility from 
the detector ID. 

[0046] A detector 4D is provided at the front desk 31 . 
The detector 4D is specified and its location is specified 
by means of the detector ID (for example, P-1 101) that 
is set in the detector 4D. Also, in the front desk 31 , there 
is installed a terminal 41 that performs the various front 
desk tasks, being connected with for example the hotel 
server 6, house card server 7, service server 8, and to- 
talizing/analysis server 12. The front desk terminal 41 is 
connected with the positional information management 
server 5 and has the function of acquiring positional in- 
formation. 

[0047] Detectors 4A to 4C are provided in each guest 
room 32A to 32C; the detectors 4A to 4C are identified 
and their location can be specified by means of the de- 
tector ID that is set in each detector 4A to 4C (for exam- 
ple P-01 01 to P-0999). Also, set-top boxes 51 to 53 may 
be provided for users of the casino or games by the in- 
tranet or multimedia services such as music or video 
may be used online in the guest rooms 32A to 32C. 
[0048] Detectors 4E to 4F are installed in the amuse- 
ment facility 33 and the detectors 4E to 4F are specified 
and their locations can be specified by means of the de- 
tector IDs (for example, P-8001 to P-8999) that are set 
in the detectors 4E to 4F. Also, the amusement installa- 



10 

tion 33 comprises various types of game machines 61 
to 62 and a card terminal 42 whereby settlement of de- 
posits is performed using the house card or like. Also, 
this card terminal 42 may be given a function of acquir- 

5 ing positional information by being connected with the 
positional information management server 5. 
[0049] Detectors 4G to 4H are installed in the restau- 
rant 34; the detectors 4G to 4H are identified and their 
location can be identified by means of the detector IDs 

10 (for example, P-7001 to P-7999) that are set in the de- 
tectors 4G to 4H. Also, aterminal 71 whereby settlement 
is performed and a card terminal 43 for performing set- 
tlement of deposits are installed in the restaurant 34. It 
should be noted that this card terminal 43 is also con- 

15 nected with the positional information management 
server 5 and is provided with a function of acquiring po- 
sitional information. 

[0050] Detectors 41 to 4J are installed at the bar 35; 
the detectors 41 to 4J can be specified and their location 
20 specified by means of the detector IDs (for example, P- 
6001 to P-6999) that are set in these detectors 41 to 4J. 
Also, at the bar 35, there are provided a cash register 
terminal 72 for performing settlement and a card termi- 
nal 44 for performing deposit settlement. It should be 
25 noted that this card terminal 44 is also connected with 
the positional information management server 5 and al- 
so has the function of acquiring positional information. 
[0051] Detectors 4K to 4L are installed at various lo- 
cations in the hotel 36; the detectors 4K to 4L can be 
30 specified and their location can be specified by means 
of the detector IDs (for example P-2001 to P-5999) that 
are set in these detectors 4K to 4L Also, a card terminal 
44 is installed in the hotel 36. This card terminal 44 is 
also connected with the positional information manage- 
rs ment server 5 and has the function of acquiring position- 
al information. 

[0052] In addition, a restricted area 37 to which only 
entry of predetermined specified persons is permitted, 
entry of other persons being restricted, is provided in the 
40 hotel. A plurality of detectors 4M are installed also in this 
restricted area 37; the detectors 4M are specified and 
their location is specified by means of the detector IDs 
(for example, P-4001 to P-4999) that are set in the de- 
tectors 4M. 

45 [0053] Next, the operation of a positional information 
management system according to the present invention 
will be described with reference to Figure 3. The num- 
bers indicated herein below in brackets ( ) correspond 
to the numbers associated with the respective opera- 

50 tions in Figure 3. 

[0054] The operations (1) to (11) herein below indi- 
cate a card issuing operation and the operations (21) to 
(28) indicate positional information acquisition opera- 
tions. 

55 [0055] First of all, issuing of a card will be described. 
When a booking confirmation request or a room request 
is issued (1 , 2) to the hotel server from the front desk 
terminal on reception of the guest at the front desk, the 
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hotel server searches for a vacant room (3) and trans- 
mits vacant room Information to the front desk terminal 
(4). This vacant room information is displayed (5) at the 
front desk terminal. After the guest room to be used has 
been determined, the front desk terminal transmits the 
guest room No . and/or customer information to the hotel 
server and transmits (6) for example the guest room No. 
and/or customer's name and/or information as to the 
number of the credit card whereby payment on settle- 
ment will be performed to the positional information 
management server. 

[0056] The hotel server performs setting of the guest 
room in accordance with the information that is trans- 
mitted thereto and records the customer information (7). 
The positional information management server, using 
the information that has been transmitted thereto, se- 
lects (8) a card that may be used from cards that are not 
being used, by referring to the correspondence relation- 
ship of guest room numbers and cards (or the tag IDs 
that are set on the cards), associates and records (9) 
the tag ID that is set in the selected card and the guest 
room No., and transmits (10) the information of this tag 
ID and the guest room No. to the hotel server and front 
desk terminal. Using the tag ID that has thus been re- 
ceived, the hotel server adds the tag ID to the aforesaid 
customer information and records (7) this tag ID and the 
guestroom No. information. Also, the front desk terminal 
issues to the customer a card in which this tag ID that 
has thus been received is set (11). 
[0057] Acquisition of positional information is con- 
ducted by exchange of signals between the detectors 
and the tag ICs of the cards. A call signal for performing 
exchange of signals with the tag ICs is transmitted (21) 
constantly or at prescribed time intervals from a plurality 
of detectors installed in the hotel and facilities. 
[0058] When, as the user carrying a card 2 moves, 
the card approaches some detector 4, the tag IC 3 pro- 
vided in the card 2 receives (22) a signal sent from the 
detector 4 and sends (23) a response signal including 
its tag ID. The detector 4 receives (24) this response 
signal. The detector 4 reads the tag ID from the re- 
sponse signal which it receives and transmits (25) this 
tag ID and its detector ID to the positional information 
management server 5. 

[0059] The positional information management serv- 
er 5 receives (26) the tag ID and the detector ID and 
records these (27) together with the time-point informa- 
tion at which they were received and sorts (28) the re- 
cordings. The aforesaid processes (21) to (28) are per- 
formed in respect of each detector that is installed in the 
hotel or facility. 

[0060] Figure 4 is a signal diagram given in explana- 
tion of the way in which signals are exchanged between 
a tag IC and detector. Exchange of signals between the 
tag IC and the detector may be performed at predeter- 
mined time intervals or may be performed constantly. 
That is, the carrier wave may be transmitted intermit- 
tently at prescribed intervals or may be continuously 



transmitted. Figure 4A to C and D show an example 
where transmission is performed at prescribed time in- 
tervals and Figure 4E, F and D show an example where 
transmission is performed constantly. 

s [0061] In the case where transmission is performed 
at prescribed time intervals, the prescribed time interval 
at which signal exchange is conducted may be set by 
means of a formation timing signal as shown in Figure 
4A. The detector 4 generates a transmission signal 

10 (transmission signal in Figure 4B and C) in response to 
this formation timing signal of Figure 4A. The detector 

4 receives (received signals in Figure 4B and C) the re- 
sponse signal transmitted from the tag IC 3 in response 
to this transmitted signal. The reception signals detect- 

15 ed by the detectors 4 are collected by the positional in- 
formation management server (Figure 4D). 
[0062] Also, in the case where signal exchange is 
conducted constantly, the detector 4 generates a trans- 
mission signal (transmission signals in Figure 4E and 

20 F). The detector 4 receives (received signal in Figure 
4E and F) a response signal transmitted from the tag IC 
3 in response to this transmission signal. The Figure 
shows the detection of a single peak in the received sig- 
nal. The received signals detected by the detectors 4 

25 are collected by the positional information management 
server (Figure 4 D). 

[0063] Next, an example of utilization of the informa- 
tion obtained by the positional information management 
system according to the present invention will be de- 
30 scribed with reference to Figure 5 or to Figure 12. Figure 

5 shows an example of utilization of information ob- 
tained by a positional information management system 
according to the present invention. The collected data 
collected from the detectors includes tag IDs, detector 

35 IDs and time-point information. 

[0064] Figure 6 shows an example of the collected da- 
ta. As the collected data, the detected tag ID and detec- 
tor ID (or detector location) are recorded in the order of 
detection time. Since the detector IDs and detector lo- 

40 cations are in one-to-one correspondence, both the de- 
tector ID and detector location can be recorded. If the 
detector ID of the detector is recorded, it is possible to 
ascertain the location of installation thereof by referring 
to the correspondence relationship of the detector IDs 

45 and installation locations. 

[0065] By sorting this collected data using the tag ID, 
it is possible to acquire the positional information of each 
user. Users can also be classified into customers (see 
Figure 7A) and staff members (see Figure 7B), and re- 

50 spective positional information thereof acquired. Figure 
8 shows an example of the positional information of cus- 
tomers. The positional information of a customer is 
formed by extracting the time-point information and po- 
sitional information at which a specified customer was 

55 detected, using as an index the tag ID from the collected 
data. As an example, Figure 8 shows in the form of a 
time sequence the detection location and time-point 
thereof and detection of customers carrying cards hav- 
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ing tag ICs on which tag IDs C-1001 , C-1002,... C-2003 
are displayed. 

[0066] Also, Figure 9 is an example of the positional 
information of staff. The positional information of staff is 
formed by extracting the time-point information and po- 
sitional information of the detection of specified staff, us- 
ing the tag ID from the collection data as an index, in the 
same way as in the case of the positional information of 
customers. As an example, Figure 9 shows in the form 
of a time sequence the detection location and time-point 
thereof of detection of staff carrying cards having tag 
ICs on which tag IDs C-9001 , C-9002 are displayed. 
[0067] It should be noted that, as shown in Figure 9, 
a not-permitted flag could be provided in respect of us- 
ers (in this case, staff). With this flag, it is possible to 
establish beforehand for each tag ID regions to which 
entry is permitted and regions to which entry is not per- 
mitted. If the detected location is in a region to which 
entry is permitted, for example "0" is recorded; if the de- 
tected location is in a region to which entry is not per- 
mitted, for example "1" is recorded. This not-permitted 
flag can also be utilized for security management by de- 
tecting entry to a restricted area by setting a not-permit- 
ted flag for each detector ID in respect of staff members 
or customers. 

[0068] Movement history regarding customers or staff 
members at each location can be acquired by sorting 
the collected data in accordance with detector ID. Figure 
1 0 shows an example of movement history of customers 
at a specified location. Movement history of customers 
at a specified location can be formed by extracting from 
the collected data the time-point information and tag ID 
detected at this specified location, using the detector ID 
as an index. As an example, Figure 10 shows the de- 
tected tag IDs of users (customers and staff members) 
and their time-points in the form of a time sequence at 
the locations of detectors represented by detector IDs 
P-1001 , P-1002. It should be noted that, in the state of 
movement of users at each such location, the state of 
movement of customers and staff members can be dis- 
tinguished. Since the presence of users at a specified 
location can be ascertained by means of the state of 
movement of the users at this specified location, this can 
be utilized to improve the various services in the hotel. 
[0069] Utilization history information for each tag ID 
(each card) can be acquired by sorting the collected da- 
ta in accordance with tag ID. Figure 11 shows an exam- 
ple of utilization history information of each card. Card 
utilization history information can be formed by extract- 
ing from the collected data the time-point information at 
which the card was utilized, using the tag ID as an index. 
In Figure 11 , as an example, the card utilization history 
of the tag IDs C-1001 , C-1002 is shown as a time se- 
quence. This can be linked with guest room No. utiliza- 
tion history by utilizing the correspondence relationship 
between tag ID and guest room No. 
[0070] Figure 7A, described above, shows an exam- 
ple of the correspondence relationship of tag ID and 



guest room No. and user (customer) name; Figure 7B 
shows an example of correspondence data showing the 
correspondence relationship between tag ID and staff 
No. Such a correspondence relationship can be set up 

5 in respect of customers at the front desk for example 
when issuing a card or can be set up at the hotel server 
or positional information management server. Also, in 
respect of staff members, such a correspondence rela- 
tionship can be set up beforehand at the hotel server or 

10 positional information management server. 

[0071] Also, by utilizing the correspondence relation- 
ship between this tag ID and guest room No. and the 
correspondence relationship between tag ID and staff 
No., even if only the guest room No. or staff No. is 

15 known, but the tag ID is not known, by using this corre- 
spondence relationship, it is possible to read the posi- 
tional information by reading the tag ID from the guest 
room No. or staff No. 

[0072] By setting up a restricted area wherein entry to 
20 the hotel or facilities is restricted by tag ID and compar- 
ing the detected tag ID with the restricted area data, se- 
curity decisions can be made by detecting entry to the 
restricted area. Figure 12 shows an example of restrict- 
ed area data. In Figure 12, taking staff as an example, 
25 a normal duties region and a restricted area are set up 
using detector IDs. If the detected location (detector ID) 
is within the restricted area, it may be concluded that 
entry into the restricted area has taken place and for 
example the not-permitted flag of Figure 9 may be set. 
30 [0073] Next, a description will be given of searching 
for a user using recorded positional information. With 
this search processing for users, searching for a user 
who has become lost in the hotel or for services can be 
performed or call -out of staff can be facilitated. 
35 [0074] First of all, searching for a customer using the 
front deskterminal will be described using the operating 
condition diagram of Figure 13. In Figure 13, (31)to (35) 
show the case where the positional information man- 
agement server is provided with customer name infor- 
40 mation and (41) to (45) show the case where the posi- 
tional information management server is not provided 
with customer name information. 
[0075] First of all, the case where the positional infor- 
mation management server is provided with customer 
45 name information will be described with reference to the 
upper part Figure 13. When the location of a customer 
is sought using the front desk terminal, the guest room 
No. and/or name are input at the front desk terminal and 
transmitted (31) to the positional information manage- 
so ment server. If only a single person is using the guest 
room, the user who is being sought can be specified 
solely by means of the guest room No. If two or more 
persons are using the guest room, the person who is 
being sought can be identified using the guest room 
55 number and name. It should be noted that, even if two 
or more persons are using the same room, it is not nec- 
essary to identify the person who is being sought by 
name if either the tag ID of the person who is being 
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sought is known or the tag IDs of the users other than 
the person is being sought are known. It is also possible 
for the guest room No. to be read and input at the front 
desk terminal by a roommate using the tag ID of the 
roommate's own card. 

[0076] The positional information management serv- 
er reads (32) the tag ID using the correspondence rela- 
tionship between guest room No. (name) and tag ID, us- 
ing the guest room No. and/or name that are input from 
the front desk terminal. Using the tag ID that has thus 
been read, the positional information management serv- 
er reads (33) the positional information and transmits 
(34) this to the front desk terminal. The front desk ter- 
minal then displays (35) the positional information that 
has been thus transmitted thereto. 
[0077] Next, thecase where the positional information 
management server is not provided with the name in- 
formation of customers will be described with reference 
to the lower part of Figure 13. The name information of 
the customer is stored by the hotel server. In this case, 
the guest room No. and/orthe name are input at the front 
desk terminal and the guest room No. (name) is trans- 
mitted (41 ) to the hotel server from the front desk termi- 
nal. Using the guest room No. (name) that is input there- 
to from the front desk terminal, the hotel server then 
reads (42) the tag ID, using the correspondence rela- 
tionship between guest room No. (name) and tag ID, 
and transmits (43) the guest room No. (name) and tag 
ID to the positional information management server. 
[0078] The positional information management serv- 
er reads (44) the positional information using the tag ID 
that has thus been transmitted and transmits (45) the 
guest room No., name and positional information to the 
front desk terminal. The front desk terminal displays (46) 
the positional information that has thus been transmitted 
thereto. Figure 14 is an example of the data provided 
on the hotel server; by setting the tag ID in addition to 
the information of the guest room No. and/or user, the 
correspondence relationship of guest room No., name 
and tag ID can be recorded. 

[0079] Apart from the front desk terminal, searching 
for a customer can also be performed from the card ter- 
minal that is installed in the hotel or a facility thereof. 
Next, the case of searching for a customer using the 
card terminal will be described with reference to the op- 
erational condition diagram of Figure 15. It should be 
noted that, in Figure 15, (51) to (61) indicate the case 
where the positional information management server is 
provided with the name information of customers and 
(71) to (82) indicate the case where the positional infor- 
mation management server is not provided with the 
name information of customers. 
[0080] First of all, an example in which a user of the 
same room is searching for another user and the posi- 
tional information management server is provided with 
the name information of customers will be described 
with reference to the upper part of Figure 15. One user 
causes the card terminal to read (51) the tag ID of the 



card which this user is himself carrying and requests 
(52) the positional information management server to 
provide the positional information of the other user. 
[0081] On receipt of this request, the positional infor- 

5 mation management server requests (53) the hotel 
server for authentication. The hotel server performs au- 
thentication using the information read from the card. 
This authentication may involve authentication of the us- 
er who has made the request or authentication as to 

10 whether or not the user in respect of whom the request 
for positional information has been made has given per- 
mission for his own positional information to be provided 
to others. For example, as shown in Figure 14, authen- 
tication data as to whether or not provision of information 

15 is permitted may be set in the hotel server in user infor- 
mation. Granting or withholding permission for the pro- 
vision of the user's own positional information is effected 
with reference to this authentication data. For example, 
regarding the data that the guest room No. is R-1 01 , the 

20 userwhosetaglDissetasC-1001 permits provision of 
this information whereas the user whose tag ID is set as 
C-1002 does not permit provision of this information. 
[0082] In this case, if the user having the card of tag 
ID: C-1001 requests the location of the user having the 

25 card of tag ID: C-1002, since the user of tag ID: C-1002 
does not permit provision of such information, the user 
of tag ID: C-1 001 cannot acquire the location of the user 
of tag ID: C-1002. In contrast, if the user of tag ID C- 
1 002 requests the location of the user of tag ID C-1 001 , 

30 since the user of tag ID C-1 001 permits provision of such 
information, authentication is performed and the user of 
C-1002 can acquire (54) the location of the user of C- 
1001. 

[0083] After the positional information management 

35 server has obtained authentication from the hotel serv- 
er, the positional information management server reads 
(55) the guest room No. from the tag ID, using the cor- 
respondence data. The positional information manage- 
ment server then reads (56) the othertag IDs (or names) 

40 that are recorded in the guest room No. If the tag ID (or 
name) that is thus read is that of a single individual, the 
positional information of this individual is read (59). If 
the tag IDs (or names) that are thus read are those of 
two or more persons, the candidate names (of the users 

45 that have given permission for this) are transmitted (57) 
to the card terminal and a name is selected (58) at the 
card terminal and the positional information of this se- 
lected name is read (59). The positional information and 
name that are thus read are transmitted (60) to the card 

50 terminal and displayed (61 ) at the card terminal. 

[0084] Next, an example of searching for another user 
by a user of the same room in the case where the posi- 
tional information management server is not provided 
with customer name information is described with refer- 

55 ence to the lower part of Figure 15. The one user causes 
the tag ID of the card which he himself carries to be read 
(71 ) by the card terminal and requests (72) the positional 
information of the other user from the positional infor- 



9 



17 



EP 1 431 942 A2 



18 



mation management server. 

[0085] On receiving this request, the positional infor- 
mation management server seeks (73) authentication 
from the hotel server. The hotel server performs the 
same authentication processing (74) as described 
above (54). After obtaining authentication from the hotel 
server, the positional information management server 
reads (75) the guest room No. from the tag ID, using the 
correspondence data. The positional information man- 
agement server then reads (76) the other tag IDs (or 
names) that are recorded in this guest room No. If the 
tag ID (name) that is thus read is that of a single individ- 
ual, the positional information thereof is read (77). If the 
tag IDs (names) that are thus read are those of two or 
more individuals, the tag IDs and names are read (78) 
from the hotel server and the candidate names (of users 
who have permitted the provision of such positional in- 
formation about themselves) are transmitted to the card 
terminal. A selection is then made (79) at the card ter- 
minal of the name of the user who is being sought, from 
the plurality of candidate names that have thus been re- 
ceived, and the positional information thereof is read in 
accordance with the name that has thus been selected 
(80). The positional information and name that are thus 
read are then transmitted (81) to the card terminal and 
displayed (82) on the card terminal. 
[0086] With a positional information management 
system according to present invention, service provision 
can be performed in accordance with the positional in- 
formation. Figure 16 is a diagram of operational condi- 
tion given in explanation of service provision using po- 
sitional information in a positional information manage- 
ment system. 

[0087] A service request from a customer can be ac- 
cepted at the front desk, by service staff, or by a card 
terminal. If a service request is accepted (81 ) at the front 
desk or by service staff, the guest room No. and name 
of the user making the service request and the service 
particulars are input from the front desk terminal or a 
service staff terminal and transmitted (92, 94) to the 
service server. It is also possible for a user himself to 
input the user's guest room No., name and service par- 
ticulars from a card terminal, which then transmits (93) 
these to the service server. After receiving (95) the guest 
room No., name, and service particulars, the service 
serverthen transmits (96) the guest room No. and name 
to the positional information management server. 
[0088] After receiving (97) the guest room No. and 
name, the positional information management server 
reads (98) the tag ID by using the correspondence data 
and reads (99) the positional information using the tag 
ID and transmits (100) the positional information to the 
service server. 

[0089] After receiving (1 01 ) the positional information, 
the service server transmits (102) the service particu- 
lars, name and positional information to the service staff 
terminal. Having received (1 03) the service particulars, 
name and positional information, the service staff termi- 



nal then implements (1 04) the service. After the service 
has thus been implemented, completion of service im- 
plementation is reported (1 05) to the service server. On 
receiving this report, the service server performs service 

5 completion processing (1 06). 

[0090] The positional information management serv- 
er can display the movement history of a user by using 
the acquired positional information. Figure 17 shows an 
example of the display of movement history in respect 

10 of a given individual user (customer); this shows how 
the customer has moved, together with the time-points 
of such movement, at the various locations within the 
hotel or facility. It should be noted that this is merely one 
example of a display and display could be effected in 

15 any other desired mode such as for example tabular dis- 
play (for example display at each game table in a casi- 
no). 

[0091] Card recovery processing can be performed 
together with card recovery. Figure 18 is a diagram of 
20 operational condition given in explanation of card recov- 
ery processing. The tag ID of the card is read (112) by 
the front desk terminal when the card is recovered (111) 
at the front desk for example when checking out from 
the hotel. The card ID is then transmitted (113) to the 
25 hotel server and positional information management 
server, togetherwith an instruction to terminate the card. 
[0092] Also, if the card is recovered (116) at a card 
terminal, the tag ID of the card is read (117) at the card 
terminal and an instruction to terminate the card is trans- 
30 mitted (118) to the hotel server and positional informa- 
tion management server together with the tag ID. When 
the hotel server receives the termination instruction and 
the tag ID of the card, it performs settlement processing 
and erases (114) the data of the correspondence rela- 
ys tionship between the tag ID and the guest room No. Al- 
so, when the positional information management server 
receives the termination instruction and the tag ID of the 
card, it erases the correspondence data and updates 
(115) the card utilization history (see Figure 11). It 
40 should be noted that the tag ID and detector ID de- 
scribed above represent merely a single example and 
could be set at will. 

[0093] With a positional information management 
system according to the present invention , the positional 

45 information of users can be ascertained in a hotel and 
various types of facilities with which the hotel is provid- 
ed. Since it is possible to ascertain the location of a user 
within the hotel or facility, a user's whereabouts can be 
sought or the location of a user can be sought from a 

so user's movement history, making it possible to conduct 
a search for a user. Also, the speed of provision of a 
service can be increased by ascertaining the locations 
of the user i.e. the customer and the staff member who 
directly provide the service. Also, by knowing customer 

55 movement history regarding when customers use hotel 
facilities and what kind of hotel facilities they use, it is 
possible to adaptively manage hotel work taking into ac- 
count customer trends and intentions. Also, by knowing 
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the movement history of staff, It Is possible to adaptively 
manage the disposition of staff and/or staff themselves. 
In addition, this can be employed to improve the security 
of the hotel or facility. 

[0094] From the invention thus described, it will be ob- 
vious that the invention may be varied in many ways. 
Such variations are not to be regarded as a departure 
from the spirit and scope of the invention, and all such 
modifications as would be obvious to one skilled in the 
art are intended for inclusion within the scope of the fol- 
lowing claims. 



Claims 

1 . A positional information management system com- 
prising: 

a card carried by a user in a hotel and having 
a tag IC for storing a tag ID; 
a plurality of detectors each having a detector 
ID and being installed in the hotel, for detecting 
the tag ID via transmittance from the tag IC, the 
tag ID and the detector ID being transmitted; 
recording means for recording a pair of the tag 
ID and the detector ID, and a time at which the 
detector has detected; and 
positional information management means in- 
cluding the recording means, for managing po- 
sitional information of the user, base on the pair 
and the time. 

2. The positional information management system ac- 
cording to Claim 1 , 

wherein the positional information manage- 
ment means specifies a position of the user based 
on the detector ID, and specifies the time so as to 
obtain a movement history of the user. 

3. The positional information management system ac- 
cording to Claim 2, 

wherein the user comprises a customer of the 
hotel and a staff member of the hotel; 

wherein the positional information manage- 
ment system separately manages a movement his- 
tory of the customers and a movement history of the 
staff member, based on the tag ID. 

4. The positional information management system ac- 
cording to Claim 1 , 

wherein the detectors each have specific 
ranges in which each of the detectors detects the 
tag ID; 

wherein the positional management system 
detects a movement state of the user, based on the 
specific ranges and the tag ID detected in the spe- 
cific ranges. 



5. The positional information management system ac- 
cording to Claim 4, 

wherein the user comprises a customer of the 
hotel and a staff member of the hotel; 
5 wherein the positional information manage- 

ment system separately manages a movement 
state of the customer and a movement state of the 
staff member, based on the tag ID. 

10 6. The positional information management system ac- 
cording to Claim 1 , 

wherein the positional information manage- 
ment means specifies the detector ID based on the 
tag ID of the user to specify a position of the user 

is based on the detector ID. 

7. The positional information management system ac- 
cording to Claim 6, 

further comprising a terminal connected with 
20 the positional information management means, and 
wherein, when the tag ID is input into the ter- 
minal, the positional information management 
means searches for the user based on the tag ID to 
transmit the positional information of the user to the 
25 terminal. 

8. The positional information management system ac- 
cording to Claim 6, 

wherein the recording means records a rela- 
30 tionship between a name of the user and the tag ID, 
and the positional information management means 
specifies the tag ID of the user based on the name 
of the user. 

35 g. The positional information management system ac- 
cording to Claim 8, 

further comprising a terminal connected with 
the positional information management means, and 
wherein, when the name of the user is input 
40 into the terminal, the positional information man- 
agement means searches for the user based on the 
name to transmit the positional information of the 
user to the terminal. 

45 10. The positional information management system ac- 
cording to Claim 1, 

wherein the user comprises a customer of the 
hotel and a staff member of the hotel, the positional 
information management system further comprises 

so service management means for managing services 
for the customer; the service management means 
transmitts the tag I D of the customer to the position- 
al information management means; the positional 
information management means specifies the de- 

55 tector ID to transmit positional information of the de- 
tector with the detector ID to the service manage- 
ment means; and the service management means 
manages the services for the customer based on 
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the positional information. 

1 1 . The positional information management system ac- 
cording to Claim 10, 

wherein the service management means 
manages services by the staff member for the cus- 
tomer to transmit the tag ID of the staff member to 
the positional information management means; the 
positional information management means speci- 
fies the detector ID to transmit positional informa- 
tion of the detector with the detector ID to the serv- 
ice management means; and the service manage- 
ment means manages the services by the staff 
member for the customer based on the positional 
information. 

12. The positional information management system ac- 
cording to Claim 1 , 

wherein the positional information manage- 
ment means determines an area defined by at least 
one of the detector ID and determines whether or 
not the user is in the area based on the detector ID. 

13. The positional information management system ac- 
cording to Claim 12, 

wherein the positional information manage- 
ment system defines the area as a restricted area 
and manages security by generating an alarm or by 
setting a flag in the recording means when the user 
is in the restricted area. 
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